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K EH R e R
—TAU 2009 RN EHAS

& AR

(PEREERE LRICE, L 200030)

FE: [T 1900 F LK TAU RH R CH ARG NRIDL, LA LR ICH H 2 [ AR,
i T LRI RIS R SCH B RS EE RN AR T 1991 4 LK TAU 76 R SCHHO7 R T
PE: AHE TAU RSCH BT AR LU R SCH B A THE M DL AR T TAU 2009 FRCH B RS
AR TAU 1976 RICHEARGN R : Bl NI R BH AR PRI, $R158 1 R SCH 20 e {1991
FELORTEAHXT B AESL T~ BCRS F1 GCRS MM P03 % Z= 184 F1 MHB2000 & a8 [{ K H .
ELAE T TAU2009 Fil 1976 RICH B RS Z T o )5 A 4F i [ 75 R SR B05 10 T AR f 5 R 4 J5
TAEM L

* #OIE: RIUFEARZ: KL RIRS# R P03 % 4 MHB2000 #3)#i1

F RS P129 SCHERFRIRED: A

1 5 5

KRB IRIR R T 5S4 G % VMRS, ERERE R IE 5 E, BIR3C
RS SE, Wik T 0 B1950.0 FIE A B AL S J2000.0 7558 25 F w5 5
J % FERNEE ) BRI, O T AR (138 BIIF TR 2R (132 3 7 22 SR REH 400 AT R iE
A 2B B A o TG SR SR RO SR AR B ) — i A, AR sk O N R
A KR AR 22, 15 M3k T 5 R0 A 0 45 R ARG 2R () b0 5 | ) BRI S 3 i 4, S
BREZ A B A M R SCRAL R AR A A, LAROKRBH . HERRAT B 1 s S 3 S 5055,
GRR A R SCE RS ENLEA MR 0R M BR LR K BH 28 T Ath R A4 T 245 1 s 3 Ji A
TS HOR AT R SC 2 W B2 BRI 5 25 1R I v L R B I 1, e 20
40 80 AR LA A e 11 45 A 2% T AR AR TN - R S Bl 5 o 18 R S0 B B

Wi HER: 2009-11-15; {EEIHHEE: 2010-6-08

ZBENE: EZRAKREEEETNH (10878022, 10903022, 10903030); H Rl B Al 3 T 7 I H (KJCX2-
yW-T13)
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AL A T B AT R T DU A e N B B A e AT
FR A R AR Ty B, BRG] A% A2 — E I R R . BN, YedT 28 % 80 S thek ok
TR O 2 [R5 R KB ZE S KR HhBR. ABRRE Z MR R; ¥ %, Ea)5ih
BR ) AR 2 () 5 R o GXRE, R RN IR , BR TR R A TR JEE LAS,
WEZL S eI 2 M PR X R IERDhantt, RICHE RS & EBUEA— e A2
MBS IEE . R CHE B ARG RE T G, — RS [ e ishie @, 5 B
SE S E RS TAEE G — IR R W L EAE . B3 1900 4E2IH B~ 1L, Jefaidir T 4 MR
WAL AR SCHBALE . TAU 1964 K SCHB RS TAU 1976 K CH RS F1 2009
RLHBAEE" .

1895 FFEAFE AR T “IUA WAT B ELRFFEA T — 3¢, it 7 M Bradley B SR
19 A RFTA IR K2 St KAEDIIN G R AT 2081, DA & Fh i B0 il e, B
PL 1896 4F- 2L JT i) Conférence internationale des étoiles fondaumentales <3 25 H T
— RO EAL, b=y 9.217 AT Z W HCN 20477 B 2 H BN BB WU 73 A
50.256 4" /a (1900), 23°27'8.26"(1900), - [EI4F [y i) g 5K LB R SCH B R 4. 1911 4F 1%
IRAE VB2 4 JF Congres international des éphémérides astronomiques [ 5g 4k 482>k H ixX £
RCHH T W2 RIS de Sitter(1872—1934) ¥ 436 H LLHE R SCH SR G b B b, 4k
Jii s 1950 4F BB R SCH B o il Ede Al e R SCR BAR SBATAE AN f: (1) ROSCFHE LRGN
EA =2, WmPHFERKE . HAFEKE TEARK RS RE S ZEA 8 dEATKRYE
A B H DR R ORI ZE A — 2 RBHM ZEF6AT 22 0 A0 5 06l . M Bk /R 18 - 12 HiEkpIE
P, OKBHAPI A I A R L 52 O R U (2) AR SCH R Ge R 7 TR ISR Pe,
WA IEHER B AN 5], iR 51 80 HUER I, AN & SIS D PN ) 240t & 1
PN IR SO RS BEEAT AL TR IAIER . D7 A I 5 NI R SCH 500 52 K5 1 8 vy
7E 1963 4F TAU 2 21 IR “RICHEHRG” vhieas B3R—E T —4HME RS, WERRSAE
1964 F55 12 Jm TAU K4 B, #08 1964 FRICHE RS Mk, RICHE RS 0 8 0E
SCHEL S SEAH BORHE TR A, 25 WA s 2 3 R R, Bk AR A MR s g i
Bt N3 R (1) SR RTINS 0 K BH &R AT 22 RIS IR ), BV T K& ks B IR M e k),
1E 1970 -8 [E A A8 R R 28T R SCH B E B 180, KREA T 1964 R ICH B RSR
W A 25 TR AS A Bl B S ORAT AL TR AT AR R FH AL RE 5 SR b (AR, T A
5 HAR S B M AFAEX i, PSSR 32 OB 3 BOR IE, W% 2=, T3l 85 . 1976 4F 8
HAEZE AT 16 Jm TAU i b, Wil T IAU 1976 K CHE RS £ 1979 £ KA
TFIEE 17 Jm TAU K4 il T Kinoshita $2H 1979 FaRIAL, SR 1T AR RUE A, it
TAU 1980 &gl (R Wahr £28Y) A%, 4k )5, R RICERK — AR RADH I R SCH 2L
H, (H/E—NRICHE A, sem B L0 s el 457, kg — 240, bl TAEEAER D
K, IR SCHEBARSG B 10~20 a, 11 TAU 1976 K CHE ARG —HIEH T 30 £4.

A K TAU 2009 RICHBRGME DU AEASCH 2 1 3 FfiA, 5 4 Banth 7IRERR
S BT AEFO A J5 3K 7 T TAR B 808 J& TR ICH Bl e I v (36 1 % = F i g))
I« RCHBRS (BFE T S RCH B MAFAE NS R R) AR RS 2% R
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(9% F (BIRIFI B % R R SC R BOR A R R OB, i FO A0 31 13850 19 3 A i) BT
LI5S [1].

2 TAU 2009 K CHE RS

R I3 45 1) G T3 R 248 SR SCOU I U1 587 v S T SR SO B, L2 B B R SIS 2
(TAU) B, Qiig{E 1950 4 LA H IF 1) R SCH #2s il 1963 1970 F1 2000 4F LA “ R 3CH 4
RY” NN TAU 2 21 T84 (Symposium) F15E 9. 180 K& @i+ 84 (Colloquium).
XA AT LA IR S A 2H R SR R S 8 2 i s T A A PR 2 A A 5 T4 T B

1991 4%, % 21 i TAU K< BB TTAL T RICHRAE TAE4]L (WGAS), Hsrh 4 4
AN (D) R SCEE bR 4 B R S 04 (sub-group on Numerical Standard), 414 kWi,
ST 0 3 1 Standishs () bRUEREFAL: O H LT INEICRATAL: () I TI4L 1997 4%
ST EEAR R SCARMEA (Standard of Fundamental Astronomy, SOFA), 15 A H 4 [ 37
R A Fukushima, 2000 4 5 Wallace F1 Hohenkerk 4% J5 1% 4141 K. 2006 4F % 7 DL &
i 42 R 3CH Luzum A H R EEAR R XA bR AEA] (Numerical Standard of Fundamental
Astronomy, NSFA).

H 1982 4F J5 AWiAT R Z AR R AR R SCHE A, H & TAU XER BT R SCHE R
SRR, Db B A R SO B O, A DART IR SCINA S 2 R 4, A DR TAE
Ho ks BRI R B MGE, W 1985 4 MERIT (Monitoring of Earth-Rotation
and Intercomparison of the Technique of Observation and Analysis) #yt, 1996 1 2003 4F
IERS (International Earth Rotation and Reference systems Service) #3t" , 2% JPL 4
DE (Development Ephemeris) 541 [ 3 (R 3CH HCR HMESE . 4 T R BIR SCH B AR GEA
28 O T 5 RS ) R A 28 R I 18 R S 0 5 B TR R i SRR A A1 R ST HE )
A THE (Current Best Estimates, CBEs). 1994 45 22 Jai IAU K& EAAE T 1994 4K
SCEBRERAEAE VI, 76 TAU 180 BB id 4 1 AT T TAU 2000 fE Al o 5
2009 455 27 Jai IAU R2xiliid T B2 til: H 2010 4 1 5 1 FERM TAU 2009 KICH HA
45, Hrp RS AL (Astronomical Unit, au) fHIEFE7E 2012 4F TAU K& #tfritie™ . Ak
PR T SRS BLTE

(1) 97 R R ST 2000 7 B 1) 3R AT BEAE R P AR AT AL R R, BB T K& ok B 1
MR, 25 T8 R SCH B e, 0 1989—2009 FFVF 2 2= EH 45t T 3 N K/MT
/it (Ceres, Pallas, Vesta) [f1)ii it 5 K PH T 2 o, TAU 2009 K3CH#H R T Pitjeva Fl
Standish K145 %, EA170 54 4.72(3) X107, 1.03(3) X107, 1.35(3)X 10712, EALT LA
AT : 4.39(4) X 10710, 1.59(5)X 10710, 1.69(11)X 10~ ™, B 1967 4F 3 H K Ik
e TWH AR (Very Long Baseline Interferometry, VLBI) [, 1982 4 Fanselow 55 N
SR T HIEH AR TAU 1976 % 253 B CFE M —0.38 /eent™”, 4kJ5, 48 A LLR
(Lunar Laser Ranging). ¢4 1 VLBI Al LLR. 1899 4F 7 H & 1992 fE 4 BRI . HAT
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kL, LB S A ) TAU 1976 % 228 840 —0.3" /cent [ BUEAH . 2002 4, Herring
4 NJTT 20 a (%) VLBL WIS tH I EE N —0.296 0 /cent™

(2) 7 SCAXF S HEZL (46 T . 1991 4E, 25 21 il TAU K4 Ad P BCR T SCAHTN B HE
IR e I 4 YR AR RR R G KPFH R UL REKS % R (Barycentric Celestial Reference
System, BCRS) FlHuEk FT.0r KEKZH R (Geocentric Celestial Reference System, GCRS),
Ji AR BRI (Barycentric Coordinate Time, TCB) FlHh .0 A8 F5 1) (Geocentric Coordinate
Time, TCG). 2000 455 24 Jii IAU K4 B1.3—B1.5 YUt 1991 4F TAU vl fig 748 . F&
A I S50 Lo M1 L, AU#E 2 S5HERE TT (Terrestrial Time) f1 TCG 5 2¢, B
d(TT)/d(TCG) =1—Lg; Ja# &L TDB (Barycentric Dynamical Time) 1 TCB ¢, HJ
d(TDB)/d(TCB)=1-Lp. HItAl IHES H 1-d(TCG)/d(TCB) I FIME Lo, £E 1991 4E LA
RO AR5 o 208 T L R L, BN IERZE,

(3) P03 % Z AU HI MHB 2000 & #8584 (1)K . 2000 4F, 55 24 i IAU K43 B1.6 ¥k
We 2003 4F 1 H 1 HAERH TAU 2000 %/ Z- 5 g A Ao O 7385 M A 7] A i 3K, A AL X
Jr AN B R A JERHA] MHB 2000 =288, RN 0.2 mas; B 28K A MHB 2000
Wi, KSR 1 mas. ZBAL0 D UM TAU 1976 % 2R IIE, & 530 ) % # ik
AFFEr. 2006 4F, 55 26 Ji TAU K2 B1 Y 2009 48 1 H 1 HERH] P03 & Z A R IAR
TAU 2000 % % — S 5 22857 546, TAU 2000 K2y BL.8 Pl T Hilk B %
ffi (BEarth Rotation Angle, ERA) 0y FAU T MERTEA N . 0 U RIKT /i (Celestial
Intermediate Pole, CIP) [ 7Fi& TIO (Terrestrial Intermediate Origin) # CIO (Celestial
Intermediate Origin) 2 MG, S EFJ7 TS A IE. 6, 5 UT1 Z i R&rEx 8",

BT B, 2009 AR5 27 i TAU Kexiiiid 7 NSFA TAEZL 5 A R R ICH £ B2
Yo

3 TAU 2009 5 1976 RICHE ARG HI R

TAU 2009 5 1976 RICH R RSB 3 DA 5
3.1 XHBEHMEELRE

TAU 1976 K CH B RGN SCHEERI A (1) @ SCHEE (Rlis1 J1E 50 k) (2) FaAH
K, RICHAL 7 (CARHAI RSB ED)  J6IE oo HUBRIRIE 1R ap HUERTIZHIRAR T Jos 510
WG GG J1H L GMe AERGHERR L o AR 2 P SOEMA e AL
N; (3) #ESHH, KB ZE 1o+ RICHAL aus HOF] % B GMg . HIER S KB R, K
PSR (4) 1755 KB B e it

K ERIARZ A I, W Soffel A1 Klioner I, KR ICH oy A [ 52 # 4. RARH Hf
I o TAU 2009 # R G ALHE: (1) WA 2 LHEL 6 o (2) il SRS &
S H ks Lg~ L~ To W (TDB-TCB) {5 TDBg~ J2000.0 I (R HbER 5 £ 0, AlHbER
B f e dg/de; (3) AT AL 510E 8 G (4) HESH L RICHAT au M
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d(TCG)/A(TCB) M TF¥IME Le; (5) RAKH R AR, KR, SRS MRS KHEREZ
Lt 4 /M7 A2 Eros. Ceres. Pallas il Vesta it 5 KPH FiiE 2 . HuEKIRIE 42 ag, HBER
TR T T SILK I d Ty /At HAL B I3 EE G Ms KAET IS A Wy HhERT- 3 £
W ws (6) WIEAHE, J2000 B FOHCEIT Y € 52000 -
3.2 FRAHMBERLRE

PLEEE ], 1964 4F K SCH KR S Woolard #5558 FINIAHBER B . TAU 1976 K3
W ARG Wahr 5875, SRAHMERY— A H B TCRER . T igfs
PG IRERRAR, B FESRPE NG | AAMZ L AN . 2009 RICH RS MHB 2000 %3
BTN (R B g 2 24 3025 R T Rt it — etk b R VA (0 5 ) o b R A A%, DL oA %
R AAMZ Z 1R R RERE £, JEALHE T A W R R 3 08 v 22 22068 el s DR R st T 0947 5 e
(I TEAS RN (KA LR RS o S 8h, IR 25 2l 6 AR I (R M BRI i B, SR T
MHB 2000 % #ep6 %, BIFEAMERZ S (Basic Earth Parameters, BEP) (%, MHB 2000
B4 pR B FERARER A 147 PREM (Preliminary Reference Earth Model) H i f5 H:Ath BEP
52, I VLBI IS T 7 NEAHERSE XS HO RIS 112 R e W %
ee~ FEME TN TR N AZ L TR RERE A5 3 8 Tm KCMB | Re K'°B | Im KB (Re Al Im F/n S50
SR R BT ) A3 59) 2 7 A IR AR A L TR AR B S0 K s

TS 2, TAU 1976 4E K30 BUR ST % 2R Lieske B, % 2 %m0 LRI 2
t I 3 I TAU 2009 % 2K H] P03 A, JRIEMIEIE S 21 ¢ 1 5 Mr2 i, 2%k
LT T ARIED 22, HHR T AERIRRER SR 2, i H H 3 gy sgmm; 8w A J,
R PEAb SR 2RI 25 W LA 2 R B 0 H ] % 2T R 2, X
FEME 2006 45 26 Ji TAU K diill B1 i A8 A AR 1. gl da i 2009451 H 1 H
i PO3 BEADE EAC 2003 45 1 H 1 H B FHIY TAU 2000 % 2 M &AL, IR T 2003 4E
Fukushima [FJ#, EIET28) M4 n) “ H A% 227 (Febek. HERFIKBE 2 [ AH BAE H
SRR A AT ALS 227 (FRAT A RS I) SO A M ER AR 18 RN 5 1808 B i A 44 1) “RiE %
27 iy M,
3.3 XAKHKERR

£ 1HIH 2 ARG ILF RO E, RS R AR I EE (R TR 0E, 4755 KRR
s FEECRTIH).

4 FEMRSCH B AR5 35 T d)

ARBT TSN, AE R SCAE DT H R DL ks FE R SO (40 VLBI. SLR. LLR. fkf 2 vt | 5
I ) 335 . GPS) (KIASE b R FH 4 — 10 RS BRSE (W1 TAU RSCHBUR S, 1A
TINS5 SO L e . JRASHE TAU KSR B b 3 e E RS0 R BN, 78 2009 KSCH
BN H A T4 ot A A i 2 TR R 7 3 75 TG 1 AR S AL S 3k 2 2 SR I AN U, o
PRI E A T A e, A T e R SO O s RS T T AR, W E AT S
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£ 1 2009 51976 RIUEHBIELE

1976 2009
HER AR IE A2 ae 6378140 m 6378136.6 m
HBR 122 TR T o 1.08263%x1073 1.0826359%x10~3
SIES G 6.672X10" ! m3 kg 1572 6.67428X10" ! m3kg 152
H 5 B GMg 3.986 005X 10'* m?3.s72 3.986 004418 X 10" m?.s72 (M

3.986 004 415X 10 m3.s~2 @
3.986 004 356 X 10" m?.s~2 @

HO5I W GMs 1.32712438X10%° m®.s72 1.32712442099X10%° m3.s~2 M

1.327124 40041 X 10%° m?.s~2 @
H BRI R 5 3 L 1.230002X 102 1.23000371%X1072
WAL (J2000) 8.438144 8% 10" 8.4381406x10*"
LA 7 (J2000) 5029.0966" /cent 5028.796 195" /cent
B AL (J2000) 9.210" 9.2052331"

" (1) (2) (3) 417 RN TCBY TT. TDB i, #4805 % (J2000) FIFEA)H AL (J2000) 75 IAU 2009 KICHEL
ARSI, LG W, 14 .

R ) SO R RSO RE s ™, 1T 1962.0—1982.0 4EATERZ SUL UL
PORIfE S 2B E, 1 1980 4F 4 H-1995 4F 12 A4k R VLB AL E TAU 1976 %
ZEHBOA TAU 1980 250541 i A FH B IE™ , AR 2E ARk W1 Ak 2 i ) g
SR Sk S T X T T TAE, VEH A 3 i

(1) L KX & Z 0 ILRS (International Laser Ranging Service). IVS (International
VLBI Service for Geodesy and Astrometry) 1 IGS (International GNSS (Global Navigation
Satellite System) Service), FF&8 % ALHI A1k SLR. GPS Fl VLBI %k}, 45 H X L8 1 45k
fifto AEXTABRIXLETURIAL I P R T 245 K B A S50 BRI GE B X s 58 T A2 AT,
W] LAHBBREE ) 37300 5 vh 25 H R AE MO IR R TR KN ) S 800 IR R T8 AR I R e 22
DA 051 3 G My, H0IK 12 JRARIE 1 Ty AR dJy /dE. 4k, RO AR i
) A% 38 1 AR 2

[FIFE, H42Bk VLBI BERpn] LG 210 22 AN &8 e 41, DAiE— D BRI iA% 2
., W RFCN (Retrograde Free Core Nutation) /5% .

(2) B WM APH A RIHEI, o 4 %R LA™ 1) B 1911 4 LR SMT A
L PR EMM (BFE T3, BAH, CCD 2 &R0 ; 2) A 1961 4F Lok 247 2.
HER I #%« KAEFEBEZ AT (W Mariner-9. Viking landers. Pathfinder lander. Mars
Global Surveyor. Odyssey. Mars Reconnaissance Orbiter) Il #E %5 8l; 3) 1976 4F Viking
Lander 1 1997 4F Pathfinder Lander [} 2243 MIEE T RE; 4) 1990 4F LIk KM VLBI L %
BE (W4 5L ) €M : Magellan Venus Express, #RU KR Effi: Phobos. Mars Global
Surveyor. Odyssey. Mars Reconnaisance Orbiter, #RMAE 1) Galileo)[%] o
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EAT R HERDI (W1 JPL () DE & 2 WiRk % Be B FHBIFFE BT (7 EPM. ¥4 [ 5 S0 50 o
INPOP. HE411L KA1 PMOE) 4afrfoxt 8 KATAE KB —28 XI/MT 2R HEK
BN, LS H BRI RV B R AE R 5y, JF LG X e kL (Jih kA Pathfinder
(K253 ZORHSUT TR ST SR B SR, W1 25, ERE AR ) JE AR ALY, R 5
FeSCHAL L H 5] 7B T 5 LA e AT R TR, BRI R SO O 1% T
PERIE e 2003 2R84 1L R SC A MO g 5 T AT/ BRI 6 PMOE™ , TE4ms5 P il & T 4%
FRALIUFERL, a0 M TE LR Ml Ik« AT R TR R AR I B W 45, AR AW it . R
W de e 1) FoE KB RAT  E AR TR AN T 62 I Th ) TR A k™, e
HARBEAN XA ILH G s 2) 78 2009 4R SCHHT RSN IS A S5 g, BT 2012 478
R E M 28 Jm TAU K& Bidie, o BV Y3 HBRAIGEIL. 54, DA SH 511
ANTEZ) 120000 B, EFREITAT 2 00/MT AL, FB AT 2 00 G /M T B R AP 3l ik T
DA 51— N R T S LT, il JPL 1 BC-405"" . M 2006 4E % 4, RE/IMT M
I A A4 U ST AN, 584 ] RULZEIZ 5 THARCH DTk .

KA KB R AT ARG, ATLAIE Gl AT A R AL TR GM 4R, i 1986
1 H 24 H Voyager 2 &0 R FAEAT RGN, KILT 2 ASHFDGH 1986 ULR A1 1986 U2R
LA 10 B B A, Mg Tk F 2 &H T A Miranda. Ariel. Umbriel. Titania F1 Oberon
1 GM . i G K, WnT AR T B OIF R RKBH R PRI, e H Bk 5
IR FRAN T, WP R KR E K 15 6, AR I ) F A AT R R A, DRI M G
20 L BR R St 0 KA TR B AN U TR, KRR R G R - TR AR, LR M
XoF 18R AL A R AR L AT AT AL 10 51 3% B 3E TR (0 J U AE s G S 6y Tk 48T JeAth
BB 4 T AT R G s A ™

(3) H A MHB 2000 #3581 LA R BRY) 3 S 505 18 T A% . AMZFIHIE 2 7] 1) 4%
FEREA S7: BES 510 IS0 MRE S, 5 VLBL IR & BRI (P8 22481 rms £ 100
was), {EJE7E 2002 45 LUJG 38R AG A /2 38 0 5 gl A HEAT VR N BRIBF 9, B 448 1 o5k
(MK R A, s B A H BSR4 B8 23 010 4508 )7 75 (Bayesian inversion method)™ 1 52
I R RIHE VY BB o S 25 B i FON T4, % 9] S VILBI WL I 26 B AN 7] 1 5 i st 5 | b 2
S 18.6 a I IR 2220 15 pas, i 22 b5 8 BAAR G i B IR AF 54T A B 555
(Retrograde Free Core Nutation, RFCN) J& JAI & 5t A1 28 43 591 7= A 14 2 LR AT 200 RAS
e, X T A B WZES) (Free Inner Core Nutation, FICN) 435174 100 d A1 100 A
s E™ o B B R SR BRI, XI5 T AR U283 5 R BB TS FRIE7E 2
WP O R 2 R, E R ER N, A TR SRS TR HLE
BEXTRRIC « Ab T AR AAH 07 A IR S S ER 1 B2 SRR 21, 4R T HuER A 38 4% FEl 2
2 RV R E MR B B AT BE TR o A5 B A SR AR X U TRk Y TR

B2 RICH BRI T, T A TR R, A7 %E.
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Progress on the research work of astronomical constants:

IAU 2009 astronomical constant system

JIN Wen-jing
(Shanghai Astronomical Observatory, Chinese Academy of Sciences, Shanghai 200030, China)

Abstract: The situation of astronomical constant system adopted by the IAU since 1900
has been briefly reviewed. The mathematical relation between some astronomical constants
and the main reason for the change of astronomical constant system each time in the past
are described. Especially, the work on the TAU astronomical constant system, including the
establishment of working groups and adoption of the current best estimates since 1991, is
introduced. The background of the TAU 2009 astronomical constant system instead of the
TAU 1976 astronomical constant system is given. As for this change the reasons are the
appearance of new measurements of astronomical constants with exploration of the Solar
system, application of the Barycentric Celestial Reference System and Geocentric Celestial
Reference System under the relativistic reference frame after 1991 and the adoption of new
models for precession and nutation after 2006. The comparison between the TAU 2009 and
1976 astronomical constant system is given. Finally, the work on astronomical constants in
China, such as determination of precession constant from proper motion, the definition of
astronomical unit under the relativistic reference frame, determination of nutation constant
from globe optical classical observations during 1962.0—1982.0, Corrections to the IAU 1976
precession constant and the coefficients of the IAU nutation series from VLBI data by using
various networks during April 1980—December 1995, establishment of a new nutation model
of a non-rigid earth with ocean and atmosphere etc. is briefly mentioned. Some suggestions
for the further work on astronomical constants are proposed as follows:

(1) Shanghai Astronomical Observatory (SHAO) incorporates the international organi-
zations of ILRS, IVS and IGS. The globe solution are given from processing the observational
data of SLR. GPS and VLBI routinely. By using these globe data not only the Earth Ori-
entation Parameters, plate motion and regional crustal deformation but also the parameters
of the shape and size and the equatorial radius and flattening of the Earth, the Geocentric
gravitation constant, dynamical form factor and its long-term variation, which are related

to the gravitational field of the Earth can be obtained. In addition, the experiment on time
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synchronism between remote ground clocks and comparison of their frequency stabilities by
using laser telemetry is being carried out recently. The information on the fluid core of the
Earth, such as the resonant frequency associated with retrograde free core nutation (RFCN)
can be further studied with analyzing the VLBI data.

(2) Since 2003 the PMOE planetary/lunar ephemeris has been compiled with fitting
various observational data such as radar and astrometric observations for planets and natural
satellite by a group at Purple Mountain Observatory. The astronomical constants are the
by-products of this work. Especially it is pointed that the work on optical observations
of planets, natural satellites and asteroids in China is remarkable. But these data are not
collected in this kind of public database. It will be mentioned here that the astronomical
unit has not been finally made the decision yet and will be discussed at the 28th TAU General
Assembly, Beijing, 2012. We should pay attention to it.

In addition, the number of observing asteroids in China ranked among the top-ten
observational programs in the world so the mass of asteroids and its ephemeris should be
compiled by this group.

Recently, the exploration of the Solar system, such as lunar exploration project, Chang’E
series, Martian exploration project, Yinghuo etc. is being curried out in China. The missions
to other planets will be also launched in the near future. The planetary gravitational field
and geometrical character of its satellites will be studied from various observational data,
including range and velocity data of vehicles from Earth-based radio-tracking data, optical
measurements of star-satellite imaging obtained with the imaging system on the vehicle and
Earth-based astrometric observations of natural satellites. The physical character of the
planetary system will be studied if there are other instruments on the vehicle.

(3) The MHB 2000 nutation model was adopted by the IAU in 2003. Meantime under
the modified ellipticity profile of second-order accuracy for the non-hydrostatic and anelastic
earth, including atmosphere and ocean, a nutation model and series were given by a group
at SHAO. The effect of differential rotation between each layer in the earth’s interior to
nutation is also considered. With the Martian exploration project implemented by space
agencies in many countries the Martian nutation has been studied. The contribution on this
topic will be also made by this group in the future.

In brief, the determination of astronomical constants is a long-term work. This work
should be combined with other research work, such as the compilation of planetary ephemeris,

determination of earth’s gravitational field etc..

Key words: astronomical constant system; Barycentric Celestial Reference System; pre-
cession model P03; nutation model MHB2000
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